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COAL-MINE MECHANIZATION AND ACCIDENT-FREQUENCY BATES 
OF HAND AND MECHANICAL LOADING IN ILLINOIsL 


A. U. Miller2/ 


INTRODUCTION 


The term "mechanized mining" as used today by mining men of Illinois 
refers mainly to mechanical loading; however, in the fullest sense, mine 
mechanization has been in progress in Illinois for many years. To show the 
extent of this progress a brief history of mining in the State is given. 


The first discovery of coal on the North American Continent is thought 
to have been made in what is now the State of Illinois. Authorities differ 
as to when and by whom this discovery was made. The World's Cyclonedia and 
Dictionary of Universal Knowledge gives this honor to Father Hennepin, who 
indicated a coal mine on the Illinois River near the present site of Ottawa, 
La Salle County, on a mep published in 1698. 


According to Mineral Resources of the United Stetes (pt. 2, 1913, p. 
B%c): 


The first mention of coal in the territory which afterwards 
became the United States is contained in the Journal of Father 
Hennepin, published in 1598. The Journal contains a map on which 
is marked "cole mine" on the banks of the Illinois River near the 
site of the present city of Ottawa, Hennepin having passed through 
this region 30 years before, in 1068. 


The first record of coal mining in Illinois is in 1810, when coal was 
iined from the outcrop along the bluffs bordering on the Big Muddy River in 
fackson County, a few miles below Murphysboro. A flatboat was loaded with 
‘oal that year and taken to New Orleans, 


The Journal of the Franklin Institute for 1836 (quoted in Mineral Re- 
ources of the United States 1913, p. 832) states: 


The first actual mining operations conducted by white men 
were at Mount Carbon near Brownsville in Jackson County on the 


The Bureau of Mines will welcome reprinting of this article, provided the 


following footnote ac‘xnowledsment is used: "Reprinted from Bureau of 
Mines Information Circular 7063." | 

! Associate Mining engineer, Safety Division, Bureau of Mines, U. 8S. Depart- 
ment of the Interior, Vincennes, Ind. 
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banks of the Big Muddy River, a short distance from its junction 
with the Mississipni. These mines were opened in 1810 and worked 
for a limited extent for many years. 


The next record is that in 1832 several flatboats loaded with coal were 
beat to the New Orleans market. Doubtless coal was mined between 1810 and 
1832 but to a limited extent as the demand was confined almost exclusively 
to the blacksmith trade. 


The mining of coal for domestic use began in St. Clair County in 1832, 
Some coal was also mined in that year in Peoria, Rock Island County, at 
La Salle, and at other points. In 1833, 6,000 tons were hauled in wagons 
from Belleville, Ill., to St. Louis, Mo. 


In 1833 the Government began recording the production of coal. The 
records show that production in Illinois increased from 6,000 tons in 1833 
to 15,038 tons in 1839. The report for 1840 shows that 16,967 tons were 
produced in 19 counties vy 152 employees; St. Clair County had the largest 
production - 5,196 tons. Production increased from 35,000 tons in 1841 to 
LOO, 000 tons in 1855. 


In the early days coal was mined on the outcrop of the beds alone the 
bluffs of rivers and streams. KM. M. Leishton, chief geologist, State 
Geological Survey, in an article printed in the April (1929) issue of the 
Illinois Journal of Cormmerce sajs; 


It was only after drilling that coal was discovered away 
from streams and outcrons, but this did not happen until the 
population had extended inwerd and the need of water wells arose. 


When the demand for coal exceeded the capacity of the mines along the 
outcrop, it was necessary to sink shafts to the coal beds. However, the 
sinking of shafts was delayed largely because of lack of transportation 
facilities. The first railroad in the Mississippi Valley, built in 1857 tr 
a company organized by Governor Reynolds, connected the mines along the 
bluffs with a point opposite St. Louis, a distance of 6 miles. 


At the close of 1849, 52 miles of railroad had been completed. In 1856 
railroad construction began in earnest, and by the close of that decade 
e,/81 miles had been completed. Shaft mining was bezun at Duquoin, Perry 
County, shortly after the Illinois Central Railroad was completed in 1855; 
within 10 years the coal fields of Alton, Kingston, Rock Island, Braidwood, 
and Braceville were developed. Shaft mining nga) the production of 
coal from 410,000 tons in 1856 to 5,720,000 in 1881.3 


Beginning with 1882, yearly reports were made to the State Bureau of 
Labor Statistics, until the Civil Administrative Code, passed in 1917, vlece 
all subjects relating to mining under the jurisdiction of the Department of 
Mines and Minerals. 


The historical data were taxen from tne Compilation of Coal Reports, 
published by the Illinois State Department of Mines and Minerals. 
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The report for 1882 shows that 43 counties produced coal. There were 
704 mines, of which 207 were "steam shafts", 140 "horsepower" shafts, 9 
steam slopes or shafts, and 329 other slopes or drifts. The annual reports 
show that the industry expanded from 9,115,661 tons with 20,290 men employed 
in 1882 to 89,979,469 tons with 91,372 men employed in 1918. Although 1918 
vas the peak year for production the peak year for employment was 1923, when 


103,506 men were employed. 
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EARLY USE OF MACHINERY 


As mining operations advanced inland from the outcrops and the greater 
vart of the tonnage was produced from shaft mines, the problems and hazards 
of mining, such as sunervision of large groups of men underground, roof 
control, haulage, ventiletion, coal dust, geses, exnlosions, mechanical 
equipment, use and handling of explosives, transportation of men and 
saterials, etc., increased. 


In the early deys coal was mined by hand, the production per man depend- 
ing upon the strength, ability, and desire of the employee to work while at 
tne face. The opinion of many mining men at that time was that it was 
inpossible for machinery to reduce hard manuel labor. However, mining, like 
diner industries, had to change to progress. It had to respond to the new 
ideas, practices, and methods of working that are the fundamentals of vro- 
zress. Fortunately, some mining men believed that mining would respond to 
‘ew ideas and practices, and as a result there is a vast difference in the 
rethods and practices used today compared with those of the early days. 


The following statement is made on page 143 of Roy's History of Coal 
diners of the United States? 


In 1875 a coal cutter, called the "Butler" and later the 
"Harrison", was introduced in the mines of the Diamond Coal & 
Mining Co. in the State of Illinois, which, efter a few defects 
in its make-up were remedied, held its om against the miner's 
pick. It did no more than hold its orm, however, as there were 
many first-class underground workmen who could undercut more coal 
in a competitive trial than the iron miner. 


Shortly after outting machines were introduced in 1375 they were in- 
talled in a number of mines. The subsequent comments were similar to those 
eerd today regardins new ideas and practices, namel;, that they would not 
e successful. 

Reports of some inspectors for 1832 show that cutting machines had been 
nstalled in mines and then abandoned. The State Bureau of Labor Statistics 
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Report (p. 81) for that year states that the inspector for St. Clair County 
reported on the use of cutting machines in his district as follows: "They 
are considered unsafe on account of the noise they make which prevents tne 
men from hearing any movement on the roof and anticipating a fall." On page 
30 of the 1382 report another inspector reported that "the iron men (cutting 
machines) had been tried and failed in every instance." However, on page 
122 of this report (1882) another inspector reported that in his district 
"the Harrison comnressed-air cutting macnine was being used successfully ari 
was one of the valuable inventions of mining machinery of the day." Page 
U3 of the coal report for 1884 contains the following statement regarding 
machinery: "The Harrison mining machine is in successful operation in one 
of the shafts of the C. W. & V. Coal Co. Sixteen machines are employed, ant 
they are cutting an averaze of about 600 tons daily. ‘The mine is given over 
to machinery and no hand work is done except in the entries." Probably the 
first instance of the use of the term "mechanized mine" in connection with a 
Illinois mine was in this report. 


The coal report for 18836 wes the first to mention the nuxter (235) of 
cutting machii.cs in use. Beginning with 1808 the annual reports give the 
number used and tonnage undercut. The report for 1838 states that 272 
cutting machines were in use in 38 mines and undercut 2,243,216 tons of coal. 
The use of cutting machines increased steadily from 1888 to 1923, the peak 
year, when 3,049 were used in 241 (65.5 vercent) of the mines and undercut 
51,057,863 tons (70.4 percent of the output of the State). In 1937, 103 
(61.3 percent) of the mines used 927 cutting machines and undercut 92.3 per- 
cent of the production of the State. 


From 1875 to 1890 undercutting machines were operated with compressed 
air. The coal report for 1390 states that cuttins machines operated by 
electricity were being tried but were not successful. The report for 1892 
(p. 475) states that all cutting machines in tue State are operated by 
compressed air except the "Sperry", which was the first to use electric 
current. Since 1892 the use of electricity to operate cutting machines has 
increased steadily. The writer does not knov of any cutting machines 
operated by other than electric power today, unless some are operated by 
compressed air in small local mines. Probably the last large company to use 
compressed—-air machines in tne State was situated at Mt. Olive. These 
machines were abandoned in 1930. 


In the early days shot holes for blasting coal were drilled by nand 
with a "churn drill." As mining progressed the hand machine drill witn an 
auger appeared, but very little information is available regarding its deveic 
ment and use. The 188% coal report (p. 427) states that "drillers are furnis 
ed with air drills or patented hand drills" and that "one mine had 36 air 
drills and about 67 patented hand drills." In hand-loading mines today very 
few, if any, shot holes are drilled with s "churn drill": all miners use a 
patented hand drill of some type. With the advent of mechanical loading tne 
electrical drill was introduced, and althouzh no statistics are available ea: 
to the number in use, usually there is at least one electric drill for eaci 
mobile loading machine and one for about eight conveyor-—typve pit-car loaders. 
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With the. development of sneft mines the transportation of caal to the 
craft bottom became one of the niajor problems. In the early days small cars 
mth a capacity of a few hundred pounds were pushed by hand on wooden rails 
io the shaft bottom. Later, l2-pound iron rails were introduced, and today 
sore mines in the State heve installed 90—pound rails on the main haulage. 
Ine size of mine cars has also increased. Many larcer mines have cars with 
seb tons of 5 tons, ead one mine will soon install a car having a capacity 
of 14 tons. 


As the lengtn of haul increased, dogs, ponies, horses, mules, tail 
roves, cables, and gasoline and electric locomotives were introduced as 
cover in the transportation systems of mines. The first electric locomotive 
installed in an Illinois mine was developed by Elmer E., Sperry and operated 
-nnine 3 of the 0. W. V. Coal Co. at Streator in 1856.=- 


Page 32 of the Compilation of Coal Reports, pubdlisned by the State De- 
rartment of Mines and Minerals of Illinois, contains the following statement: 
"The 1891 Coal Report contains the first reference to underground locomotive 
naulage. Here it is stated that in Livingston County the C. %. & V. Coal Co., 
at its No. 3 mine, had been experinenting with an electric loconotive, but up 
to the end of the year it was only partially successful." In 1900 seven 
tines used electric-locomotive haulaze. Other methods of haulage tnat year 
were: Cables, 27 mines; horses or mules, 512 miles; and hand, 374 mines. 


Beginning with 1907 the coal revorts give the number of locomotives in 
4se and the tonnaze hauled. During 1907, 75 (18.3 nercent) of the mines used 
le3 locomotives and hauled 16,542,575 tons (35.6 percent of the total pro- 

siction). The use of electric locomotives increased from year to year. The 
coal reports show that 1918 was the peak year for tonnage hauled, when 240 
54.8 percent) of the mines used 960° locomotives which heuled 77,662,619 

cons (83 percent of the production for the year). The peak year for 

vinber of mines and locomotives used was 1923, when 285 (77.4 percent) of the 
tines operated 1,547 locomotives which hauled 70,863,815 tons (97.7 percent 
i? the total production for the year). In 1937, &4.1 percent of the mines 
ised 1,238 electric locomotives which hauled 98.5 percent of the total output 
‘or the year. Todsy some or the largest producing mines operate 40 to 65 
ocomotives during a regular working shift. 


PROGRESS OF MECHANICAL LOADING 


The progress of mechanical loading in Illinois mines, like that of 
vner mechanical equipment mentioned, has been eredusl. Many tynes of con- 
eors, pit-car loaders, and mobile loaders were tried, some of which proved 
uccessful. Formerly it was not unusual to see discarded mechanical loading 
ysipment stored in unused workings underground or on the surface. 


One of the first recorded dates for mecnanical loading is 1888,-when a 
stanley" entry driver wes brought from England and tried at Francisville 
cal mine near Colorado Sprinzs, Colo. 


I Stoek, d. H,, Fleming, J. R., and Haskins, A. J., A Study of Coal Mine 


Haulage in Illinois: Univ. Illinois Bull. 132, 192¢, p. 25. 
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In 1890 a "Stanley Header" with conveyor was tried at the Bennett nine, 
Lebanon, Ill. 


In 1903 a coal loader, designed by W. E. Hanilton, Was installed by the 
Big Muddy Coal Co., Devmaine, Ill. 


In 1921 the C. W. F. Coal Co., West Frankfort, Ill., installed loading 
machines. On July 9, 1924, the C. W. F. Coal Co. made the first local 
Illinois waze agreement. Under this agreement it was possible to do experi- 
mental work with loading machines. The first State of poe wage azree- 
ment for loading machines was made September 16, 1928. | 


Experiments with loading machines contirued, but apparently data were 
not assembled as to the number and kind in use, the tonnage produced, or the 
first mine that adonted complete mechanical loading. 


The 1927 Coal Report is the first to give information on the number of 
loading machinzs used and the tonnage produced. During this year 21 (9.3 
percent) of tue mines operated 129 loading machines, which preduced 1,657,853 
tons (3.9 percent of the yearly output). In 1930, 69 (40 percent) of the 
mines operating used 2,238 loading machines and loaded 23,250,031 tons (50. 
percent of the tonnage mined in the State). The peak year for loading 
machines was 1931 when 74 (49 percent) of the mines used 2,414 loading 
mechines and loaded 22,445,804 tons (61.4 percent of coal mined in the State). 
During 1937, 69 (41.1 percent) of the mines used 1,456 loading machines and 
loaded 28,374,362 tons (59 percent of the total output). 


The general use of one source of power for mechanical equipment usually 
results in tne installation of other types of equipment using the same pover. 
After electricity became an important factor in mine operation, in addition 
to the equipment mentioned, underground motor generator sets, rotary con— 
verters, switchboards, circuit breakers, transformers, lighting and telenhoze 
lines, concrete mixers, welding units, motor-driven pumps, machine shoons, 
rock-dusting machines, automatic track switches and signals, ventilating fars 
air compressors, and many miles of trolley and other feeder lines were 
installed. | 


Not only has the use of underground mechanical equipment increased 
decidedly but also the use of machinery on the surface. Wany coal comranies 
have installed well-equipved machine shops were both underground and surfec: 
machinery is overhauled and rebuilt, also large power and trensformer. static: 
with necessary accessories. ‘he cleening end preparation of coal have becs- 
important parts of the industry and have resulted in the construction of 
washers anc large well-equipped tipples for sizing and preparing coal. 


According to published data the mechanization of Illinois mines starite: 


when coal-cutting machines weie first introduced in 1875, or about 63 years 
ago. From 1675 to date the introduction of mechanical equipment has been 


5/ The historical data pertaining to the introduction of loading machines 


were taken from the 1929 Year Book issued by the American Minins Conere: 
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rraduel. Today many different tynes of mechanical equipment are used under- 


““ eround and on the surface in the production and preparation of corl; there- 


fore the term "mechanization" refers to other equipment than loading machines. 
HAZARDS OF MECHANICAL EQUIPMENT 


There has been considerable discussion during different periods as to 


“. thether or not mechanical equipment increases the accident hazard rie is 
-. Tesponsible for a higher accident rate. At present, ap dncanea 3) th 
. Telative advantages of hand and mechanical loading are frequent. To mace 


"é just comparison of the accident rates of hand and mechanical loadins would 


te difficult, if not impossible, as there is a large difference in the 
erating conditions of each metnod. Some comnuendable practices and some 


“ that should be condemned axe followed in each method. 


With hand loading the miner does not have to contend with the noise and 
vitration of loading machines. The hand loader has been virtually the "boss" 


oe his wrking place and has maintained it largel:r as he pleases. He can 


ound the roof often, timber the roof well, end adont other safe practices 


“ he so desires. Bowever:. reports of many accidents in the State indicate 
flat this has net been done. In hand-loading mines many foremen kave 75 to 
200 nen, scattered over a lerse area, working under their supervision. It is 
. {onossible for a foreman to supervise closely so many men and attend to his 
Meer duties. As some mine workers, like seme workers in other industries, 

, We careless and indifferent, unquestionably the lack of good supervision has 
en responsible for many accidents in hend-loading mines 


Mecnanical equinment, whether cutting, loadins, drillins, or other types 


af machines, undoubtedly increases the imechnnical, electrical, and other 
azards if proper precautions are not observed and practices and methods of 

_ Sreing changed to suit conditions. The noise and vibration of the machinery 
~?revent workers from hearing roof "working", and it is almost certain that 


libration of the machinery affects loose roof. In the eerly devs of 
_ *chanical loading there was a tendency to neglect pga atic timbering and 
_ nding of roof,-as well as other safe mining practices; to some extent this 


ius 


sglect still exists. As a number of men frequently are yordin= at the face 
Lone time, the hazard from roof falls is increased. If a large fell should 
‘cur it is more likely to kill or injure two or more men at one time, and 

lis has occurred. Increased use of mechanical loading equipment also intro- 


ices other hazards. 


= 
ae 


Other phases of mechanical loading should terd to lower the accident 
With mechanical loadings a foreman may have the 15 to 50 men under his 


¥ 
Cc 


&, 
Tervision concentrated in a small area. He can then supervise them and the 
me 


ict closely and observe and remedy ameure practices and conditions 

satively promptly, which will be an important factor in the prevention of 
Cidents. The efficiency of = to 20 men may be involved in the operation 
one mo bile loadings machine, which if it is to operate matisfactorily will 


eA AEN ERE ETT eT eee ay 
ine term "mechanical loading" as used in this paper includes mobile 


_ loeders, pit—car loaders, and conveyors. 
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require better track and rolling stock, closer inspection, better maintenance 
of mechanical equirment and electrical circuits, systematic timbering and 
sounding of roof, greater care in placing of shot holes and handling explo- 
sives, and other safe practices and methods of working. These will result 
in a lower accident rate as well as greater efficiency. If any of these re- 
quirements is neglected the result is likely to be increased accident occ:r- 
rence and decreased efficiency. 


ACCIDENT FREQUENCY WITH MECHANICAL LOADING 


Tables 1 to 22, inclusive, were comniled from data collected at 22 nire; 
in the northern, central, and southern parts of the State. They give the 
accident-frequency rates, fatalities, tons per lost-time accident, and metioi 
of loading. The tatles cover a lé-year operating period in 10 mines, an 1l- 
year period in 1 mine, 9-year in 2 mines, 8-year in 3 mines, 5-year in 4 
mines, year in 1 mine, and 3-year in 1 mine. It should be remembered that 
these tebles refer only to accident frequency and co not include severity, 
also that starting with 1931 the fatal-accident rate for all coal mines of 
the United States for the first time dronped materially and eon*tinued to 
drop more or less steadily until 1936 when they had the lowest fatality rate 
in the history of the industry. 
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I.C. 7063 


COMPARISON CF ACCIDENT FREQUENCY WITH GLAND AND 
LSCHANICAL LOADING 


Accident-frequency rates for hand and mechanical loading should be 
compared only in mines that have changed from 100 percent hand to 190 ner- 
cent mechanical loadings; azain ettention is called to the fact thet accident 
severity is not discussed. A study of such mines in tables 1 to 22, in- 
clusive, shows that frequency rates are decidedly lower in mines with 100- 
percent mechanical loading than in those with 109-percent hond losding or 
partial hand loading. However, it must be recognized that in alnost every 
nine studied there were other causes that had a vital effect on reducticn 
cf accident rates, such as a definite increase in safety work, giving of 
sarety bonuses, more or less universal first-aid training, etc. Safety 
trocedure greatly increased and was more effective not only in the mines 
undergoing mecnanization but also in nonmecnanized mires and reductions in 
eccident frequency and severity were fairly definite in nonmechanized mines, 
not only in Illinois but in other States from 1925 (ard more particularly 
from 1930) to date. Some of the largest reductions in frequency rates are 
as follows: 

Tadls 1, Mine A 

The average frequency rete for this mine for the 3 years 1926-24, with 
100 percent hand loading, is 274 and for the 3 years 1935-37, with 100 per- 
cent mechanical loading, 73, a reduction of 73.3 percent in favor of 
mechanical Lloadinz. ‘The highest frequency rate with 100 percent hand loeding 
is 317 for 1927, and the lowest is 240 for 1928. The highest frequency rate 
with 100 percent mechanical loading is 138 for 193¢ and the lowest is 63 
for 1937. 


Table 2, Mine 3B 


the average frequency rate for this mine for the 3 years 1928-30, with 
100 percent hand loading, is 170.3 and for the 3 years 1935-37, with 100 
*ercent mechanital loading, 75, a reduction of 55.9 nercent in favor of 100 
sercent mechanical loading. The highest frequency rate with 100 percent hand 
loading is 200 for 1926, and tne lowest is 145 for 1929. The highest 
Tequency rate with 100 percent mechanical loading is 108 for 1932, and the 
west is 67 for 1935. | ; 


Table &, Mine H 


The average frequency rate for this mine for the 3 years 1927-29, with 
CO percent hand loeding, is 197.6 and for the 3 years 1935-37, with 100 
“recent mecnanical loading, &3.3, a reduction of 57.4 percent in favor of 
chanical loading for the 3 years. The highest frequency rate with 100 
recent hand laading is 218 for 1928, and the lowest is 180 for 1929. The 
ignest frequency rate with 100 percent mechanical loading is 104 for 1932, 
nd the lowest is 63 for 1936. 
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Table ‘ine I 


ue average frequency rete for this mine for the 2 years 1927-28, with 
100 percent hend loading, is 183.5 and for the 2 years 1936-37, with 100 cer. 
cent mechanical loading, 81, a reduction of 55.8 percent in favor of neckari- 
cal loading for the period. The highest frequency rate with 100 percent 
hand loading is 201 for 1925, and the lowest is 166 for 1927. The higiest 
frequency rate with 100 percent mechanical loading is 131 for 1929, and the 
lowest is 49 for 1934. 


Table le, Hine L 


The average frequency rate for this mine for the 2 years 1926-27, with 
100 percent hand loading, is 197.5 and for the 2 years 1936-37, with 100 per. 
cent mechanical loading, 29.5, a reduction of &5 percent in favor of 10 
percent mechanical loading. The highest frequency rate with 100 percent nai 
loading is 250 for 1927, and the lowest is 145 for 13926. The hichest 
frequency rate with 100 nercent mechanical loading is 94 for 1633, and the 
lowest igs 12 for 1935 (the lowest frequency rate listed in the 22 tables). 


Teble 22, Mine V 


The average frequency rate for this mine for tne 2 years 1926-27, with 
100 percent hend loading, is 147.5 anc for the 2 years 1935-37, with 10 
percent mechanical loading, 74, a reduction of 49.7 percent in favor of 
mechanical loading. The hichest frequency rate with 100 percent hand loadi:: 
is 154 for 1927, and the lowest is 141 for 1926. The highest frequency rate 
with 100 percent mechanical loading is 122 for 192S, and the lowest is 5e 
for 1933. 


Tables 23 to 26 are composite tables compiled from data on the 22 mines. 
These tables are grouped as follows: 100 percent hand loading, 50 to 99 
percent hand loading, 1 te 50 percent hand loading, and 100 percent recnsri- 
cal loading. The tables show, for each period, the totai number of lost- 
time and fatal injuries and their frequency rates, the tonnegce rer lLost—tist 
and fatal injurv, and the man-hours of exposure per lost—time ani fatal 
injury, and the man-hours of exposure per lost—-time and fatal injury. 


Table 23 represents 75 mine-years of onerntion with 100 percent hand 
loading. This table shows a lost—time injury frequency rate of 156 and e 
fatality frequency rate of 1.109. 


7043 ~ 28 - 


Google 


UL] Laon | Sere [a [ones [ ar ass] Se nla 


uotTzerad0 jo Saeafs-auTu Ty Syueseadaa) UfPeoT Teopueyoou jyusozed QOOT - °92 TIAVL 


[eet [ees [ome | ee [cag Toca | cm 


uotyezado jo sreaf-outu Of syuesaetder 
UPPBOT Teoyueyoaeu yuaeosad UTPVOT pusy yUedrE 


Len‘lin | Listsec} sf | c30'G | toSte | 96t | 695° | chatenttat| see‘Len‘et 
' (UOFPBIEdO FO SXIVaA-aUTU FT SPUaSoIGST) | 
UFPSOT TeoTUeYyoaui yusdzed OG 09 [ “Suypwo, pusy yueosed 66 04 OG - “he FIEVE 


see | eon'séa | elposs] op [| olt'o | wery [ome | wits [okerngorGs | oro nloron 


FETHPCST AQT TSqesz yUEPFoOoe | QusepTfoIoe 94BI S4UEPTI0eB 


69T ‘S65 


04 T- °Ge TIGVL 


6481 | 
Aduenbearz ey ea - SOTTT [SUTI-IsoT sad jaut4—ysoq |Louenbery owty 91s odxa psonpoad 
AQtTeqeg eee psonpoid FTeyeq] eansodxa zo tad] qyuepfooe —4SOT JO SaINoy a2 BUU04Y 
y SINOYU- wey esvuuoys aut3—-4sor7 T2405 -uR THY 07, —yUusoO, 


Google 


1.C. 7063 


Table 24 represents 14 mine-years of operation with 50 to 99 percent 
hand loading or 1 to 50 percent mechanical loading and might be termed the 
"first transition period." The lost-time injury frequency rate is 196 (25,6 
percent higher than that for 100 percent hand loading). The fatality 
frequency rate is 2.09 (71.5 percent higher than that for 100 percent hand 
loading). The tonnage produced per fatality, the lost-time tnjury freouency 
rate, the man-hours of exposure, and tonnace vroduced per lost-time injury 
are less than that for 100 percent hand loading. Doubtless the increase ir 
the accident rate of the transition period, as shown in table 24, is due 
largely to lack of knowledze by both management and employees regarding the 
maintenance, operation, and safe methods of working and moving equipment at 
the face and from place to place. It is believed that tables 25 and 26 
verify this statement, 


Table 25 represents 30 mine-years of operation with 1 to 50 percent 
hand loading or 50 to 99 percent mechanical loeding and might be termed the 
"second transition period." The lost-time injury frequency rete is 140 
(10.2 percent lower than that for 100 percent hand loadins). T..e fatality 
frequency rate is a fraction higher than that for 190 percent hand loading. 
The tonnage produced end the man-hours of exposure per lost—time accident are 
higher, but the tonnage produced and the man-hours of exposure per fatality 
are less than that for 100 percent hand loading. 


Table 26 represents $1 mine-years of operation with 100 percent mechani- 
cal loading. This table shows a freauency rate of 92 (41 percent lower than 
that for 100 percent hand loading). The fatality frequency rate is 1.15, or 
a fraction less than that shown in table 23. The tonnage produced and man- 
hours of exposure are higher in this table that for 100 percent hand loading. 


Figure 1 shows the tonnace produced and man-hours of exposure per lost- 
time accident, in 10—percent graduations, from 100 percent hand loading to 
100 percent mechanical loading. The general trend of the graph is downward 
from 100 percent hand loading, which has 4,928 tons and 6,378 man-hours per 
lost~time accident, to 50 to 60 percent mechanical loading, which has 2,241 
tons and 4,181 man~hours per lost-time accident. From 50 to 60 percent 
mechanical loading the general trend is upward to 100 percent mechanical 
loading, which has 9,725 tons and 10,766 men-hours per lost—time accident. 


Figure 2 shows the lost—time accident frequency rate, in 10~percent 
graduations, from 100 percent hand loading to 100 percent mechanical loading. 
The general trend is upward from 100 percent hand loading, with a frequency 
rate of 156, to 40 to 50 percent mechanical loading, with a frequency rate 
of 256. From 40 to 50 percent mechanical loading the general trend is down— 
ward to 100 percent mechanical loading, which has a frequency rate of 92. 


The information contained in these tables and figures indicates that 
accident frequency is less with mechanical than with hand loading. Hovever, 
at least one important factor is involved in the reduction in accident- 
frequency rates of mines with 100 percent mechanical loading, namely the 
much greater interest manifested in safety of operation in the past few 
years by company officials and employees than was ever shown before mechani-~ 
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Figure 1.- Tons and man-hours per lost-time accident. 


Digitized by Go \ gle 


== 
3LVY AON3SNO|IYS 


MECHANICAL LOADING, PERCENT 


Figure 2.-Lost-time accident-frequency rate. 
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| YEARS OPERATION 
Figure 3.-Tons and man-hours per lost-time accident by years, 1926 to 1937. 
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Figure 4.-Lost-time accident-frequency rate by years, 1926 to 1937. 
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cal loading was introduced. Unquestionably if similar zcctive interest had 
teen menifested before mecnanical loading was introduced the accident rete of 
hand leading would have been very much lower, as the intensified attention 

to safety (especially first-eid training) star ted about 1925 or 1926, the 
starting dates given in most of the tabies. ilowever, the reduction in 
seclaenedereeueacy rate wita 100 percent mechanical loadinz indicates what 


can be done with cooperative effort. 


Sone mines in tne State onerating with 100 percent hand loading have 
made commendable progress in reducing their accident rate in the past few 
years. Mine Q, table 17, which is a 100 percent hand-loading mine during 
the 3 years 1935-37 showed a 34.7-percent reduction in frequency rate compared 
with the 3 years 1932-34. Mine P, table 16, with part tiand loading, showed 
a 3l-percent reduction in the frequency rates for the 3 years 1935~37, 
compared with the 3 years 1932~34, 


It should also be ernnasized that whether the mines listed used hand or 
techanical loading these that heve made the greatest prosress in reducing 
tneir accident frequency and severity rates are those in which both the 
officials of the companies and the workers have shown an increased interest 
in safety in the past few years. The writer believes tnat the State-wide 
interest manifested in safety today >; operators and mine workers began | 
between 1°27 and 1930, when some of the larger companies started to take an 
active interest in safety. Unquestionably their interest curtailed acci- 
cents in the years following that period. 


Tigures 3 and 4 show the tonnaze produced, MAN AOUTS of exnoosure, and 
‘requency rates for lost-tire accidents by years fron 19°60 to 1937, inclusive. 
=e fizures are based upon the tadles resardless of whether the mines used 
ee hance loading, partial mechanical losdinz, or 190 vercent mechani- 
cal loading, and it is believed they show the rates according to the develop- 
nent of interest in safety. In fizure 3 the ceneral tren nd is upward from 

1927, with 3,423 tons and +,416 man-hours ver ig accident, to 1937, 

rith 12,861 tons and 13, Gus’ man-—nours per lost—tine eccident. a figure 4, 
wich shows the frequency rates per million man-hours worked, the general 

trend is downward from 1927, with a frequency rate of 226, to 1937, with a 


frequency rate of 73. 
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CONCLUSION 


This study indicates that regardless of whether hand or mechanical 
loading is used or how much other mechanical ecuipment is operated in and 
around the mines, the accident rate of the industry in the future will be 
soverned by the extent, sincerity, and contimiity of effort taken in 
‘ccident prevention by the coal companies md mine workers. 
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